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(54) Title of the Invention : Antireflective Filter and Display Equipment 
(57) Abstract 

This invention presents an antireflective filter and display unit having an antisoiling 
effect against hand stain, water stain, etc., and it also has superior slip prevention and 
abrasion resistance by the effectiveness of above mentioned lubricant. 

[Solution Means] As the antireflective filter of this invention, a single layer or multilayer 
antireflective film comprising a main component of silicon dioxide is provided on a 
transparent substrate, and at least one of either perfluoropolyether having a terminal polar 
group, partially fluorinated hydrocarbon having a terminal polar group or perfluorocarbon 
having a terminal polar group is coated onto this antireflective film. Also, as for the display 
unit 1 of this invention, a single layer or multilayer antireflective film comprising a main 
component of silicon dioxide is provided to a display screen 2 and /or the surface of its front 
plate, and at least one of either perfluoropolyether having a terminal polar group, partially 
fluorinated hydrocarbon having a terminal polar group or perfluorocarbon haying a 
terminal polar group is coated onto this antireflective film. 




Lang. Serv. Ident No. 25 



(3) 



[Claims] 

[Claim 1] An antireflective filter which is characterized by providing a single layer or 
multilayer antireflective film comprising a main component of silicon dioxide on a 
transparent substrate, and coating perfluoropolyether having a terminal polar group onto 
this antireflective film. 

[Claim 2] An antireflective filter which is characterized by providing a single layer or 
multilayer antireflective film comprising a main component of silicon dioxide on a 
transparent substrate, and coating the compound expressed by Chemical Formula 1 onto 
this antireflective film. 

[Chemical Formula 1] 

C n F2n+l(CH2) m X 

(However, X expresses a polar group. Also, n is an integer from 1 to 12, and m is an integer 
of more than 0). 

[Claim 3] A display unit which is characterized by providing a single layer or multilayer 
antireflective film comprising a main component of silicon dioxide on a display screen 
and/or the surface of its front plate, and coating perfluoropolyether having a terminal polar 
group onto this antireflective film. 

[Claim 4] A display unit which is characterized by providing a single layer or multilayer 
antireflective film comprising a main component of silicon dioxide on a display screen 
and /or the surface of its front plate, and coating the compound expressed by Chemical 
Formula 2 onto this antireflective film. 

[Chemical Formula 2] 

C n F2n + l(CH 2 ) m X 

(However, X expresses a polar group. Also, n is an integer from 1 to 12, and m is an integer 
of more than 0). 

[Detailed Explanation of the Invention] 
[0001] [Technological Field of the Invention] 

This invention relates to an antireflective filter comprising an antireflective film 
possessing durability, heat resistance and impact resistance, and this invention relates to a 
display unit where the antireflective film is formed on a display screen and /or the surface of 
its front plate. 
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[0002] [Prior Arts] 

In the case of looking at things through transparent material, the reflected light is 
strong, and when reflected images being clear is troublesome, for instance, when a spectacle 
lens causes a reflected image called a ghost, flare, etc., it gives discomfort to the eye. Also, 
mirrors, etc., cause the problem of making its contents unclear due to the reflected light on 
the glass surface. 

[0003] Conventionally the method of coat forming a material having an index of refraction 
which differs from the substrate on the substrate by the vacuum vapor deposition method is 
done to prevent reflection. In this case, in order to make the greatest reflection prevention, 
it has been known that the selection of the thickness of the material coating on the substrate 
is the most important. 

[0004] For instance, in a single layer coating, it has been known that selecting 1/4 of the light 
wavelength or its odd multiple which is the objective for optical thin film of a material 
possessing a lower index of refraction than the substrate gives minimum reflectance, that is 
to say, maximum transmittance. 

[0005] Here, the optical thin film is the index of refraction of the coating formation material 
and the product of the film thickness of said film. Furthermore, the formation of an 
antireflective multilayer is possible, and several proposals with regard to the selection of 
film thickness in this case have been done (Optical Technology Contact Vol. 9 No. 8, ppl7 
[1971]). 

[0006] On the other hand, the method for forming antireflective film comprising a 
multilayer by using a liquid composition which satisfies the condition of aforementioned 
optical thin film is described in Tokkyo Kokai (Laid Open) J.P. Sho. 58 - 46301, Tokkyo Kokai 
J.P. Sho. 59 - 49501 and Tokkyo Kokai J.P. Sho. 59 - 50401. 

[0007] In recent years, an optics article possessing an antireflective property where its 
substrate is plastic has been designed and utilized by applying its advantages of lightweight 
safety and handling ease, and for many of them, the structure of film possessing silicon 
oxide in the surface layer film was adopted. 
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[0008] [Problem Solved by the Invention] 

With regard to an antireflective film formed by the vapor deposition method, the 
coating formation material is mainly inorganic oxide or inorganic halide compound in a 
plastic substrate, an antireflective film possessing an essentially high surface hardness; on 
the other hand, there is the disadvantage of easily marking stains such as hand stains, 
fingerprints, sweat, hair liquid, hair spray, etc., and also, these stains are difficult to remove. 
Furthermore, it has the problem of marking thick scratches due to poor surface slip. 

[0009] Also, there is a problem of distortion occurring in large areas in eyeglass lenses, etc., 
by spreading rain drop and water splash due to large wettability in water. 

[0010] With regard to the antireflective film described in Tokkyo Kokai J.P. Sho. 58 - 46301, 
Tokkyo Kokai J.P. Sho. 59 - 49501 and Tokkyo Kokai J.P. Sho. 59 - 50401, in order to provide a 
hard surface hardness, it is necessary to contain more than 30% by weight of inorganic 
material represented by silica fine particle, etc., in the uppermost surface layer, but the film 
composition of an antireflective film obtained such as this has the problem of poor surface 
slipping, causing scratching ease by abrasions from cloth, etc. 

[0011] Various surface treatment agents have been proposed and marketed for the purpose 
of solving these problems, but all of them provide a temporary function by dissolving it in 
water or various solvents, and therefore they possess no permanence and poor durability. 

[0012] Also, forming fluorocarbon resin to add water repellency has been reported in 
Tokkyo Kokai J.P. Hei. 3 - 266801. 

[0013] However, when the surface is treated with this fluorocarbon resin, water repellency 
certainly increases but it is not enough. Also, it has an insufficient antifriction property or 
abrasion resistance. 

[0014] The objective of this invention is to present an antireflective filter and display unit 
which has the effectiveness of soiling prevention against hand stain, water stain, etc., and 
superior slipperiness and abrasion resistance by the effectiveness of a lubricant. 

[0015] [Method for Solving the Problem] 

The present inventor has studied to accomplish the aforementioned objective, and the 
result is providing a single layer or multilayer antireflective film comprising a main 
component of silicon dioxide on a transparent substrate, and furthermore coating 
perfluoropolyether having a terminal polar group, perfluorocarbon having a terminal polar 
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group or partially fluorinated hydrocarbon having a terminal polar group onto the surface 
of the antireflective film, and the effectiveness of soiling prevention against hand stain, 
water stain, etc., is added, and with that slipperiness and abrasion resistance can be 
improved by the effectiveness of lubricating this compound. 

[0016] The antireflective filter and display unit by this invention were completed on the 
basis of this information. 

[0017] That is to say, the antireflective filter of this invention is characterized by providing a 
single layer or multilayer antireflective film comprising a main component of silicon 
dioxide on a transparent substrate, and coating at least one of either perfluoropolyether 
having a terminal polar group, perfluorocarbon having a terminal polar group or partially 
fluorinated hydrocarbon having a terminal polar group onto this antireflective film. 

[0018] The display unit of this invention is characterized by providing a single layer or 
multilayer antireflective film where its main component is silicon dioxide to a display 
screen and/or the surface of its front plate, and coating at least one of either 
perfluoropolyether having a terminal polar group, perfluorocarbon having a terminal 
polar group or partially fluorinated hydrocarbon having a terminal polar group onto this 
antireflective film. 

[0019] Here, the antireflective film which is coated onto the antireflective filter or display 
unit may be a single layer film of Si02 or a multilayer film combined with SiC>2 film and 
other inorganic film. 

[0020] In the case of multilayer film, the film structure of the material which forms the 
underlayer of the surface layer film must be experimentally determined by the requirement 
of its capabilities, for example, heat resistance, antireflective property, reflected light color, 
. durability, surface hardness, etc. 

[0021] Also, as the coating method of each inorganic material including the silicon dioxide 
which forms this antireflective film, the so-called PVD (physical vapor deposition) 
technology such as vacuum vapor deposition method, ion plating method, sputtering 
method, etc., can be used. 

[0022] As the inorganic material which is suitable for this PVD technology, inorganic oxide 
such as A1 2 0 3/ ZrO^ Ti0 2 , Ta 2 0 3/ SiO, HFO^ ZnO, TiO, Ti 2 0 3/ Y 2 0 3 , Sb 2 0 3 , MgO, CeO^ and 
furthermore, a mixture of In 2 0 3 /Sn0 2/ etc., can be preferably applied other than Si0 2 . 
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[0023] When the antireflective film is a multilayer structure of SiC>2 film and this inorganic 
film, the outermost surface layer film of the antireflective film is preferably SiC>2 film. 
When it is other than Si02 film, it cannot obtain a sufficient surface hardness, and not only 
that, improvement in stain resistance and scratch resistance, and furthermore the durability 
of these capabilities which are the objectives of this invention do not remarkably appear. 

[0024] Also, the film thickness of the surface layer film must be respectively determined by 
the requirement upon the capabilities other than the effectiveness of antireflection; 
especially to show the maximum effectiveness of antireflection, it is preferable to select 1/4 
of the light wavelength or its odd multiple which is the objective for the optical thin film of 
the surface layer film to provide minimum reflectance, that is to say, maximum 
transmittance. 

[0025] On the other hand, the lower layer part of said surface layer film is not especially 
limited. That is to say, it is possible to coat form the surface layer film directly on the 
substrate, but for a more remarkable effectiveness of antireflection, coating more than one 
layer of coating film possessing a higher index of refraction than the surface layer film onto 
the substrate is effective. Several proposals have been done with regard to the selection of 
the film thickness and the index of refraction of the antireflective film of this coating layer 
(Optical Technology Contact Vol. 9, No. 8, ppl7, [1971]). 

[0026] The present invention is perfluoropolyether having a terminal polar group, 
perfluorocarbon having a terminal polar group or partially fluorinated hydrocarbon having 
a terminal polar group being coated onto the surface of a single layer or multilayer 
antireflective film comprising silicon dioxide. 

[0027] In these, the perfluoropolyether having a terminal polar group is preferably 
carboxylate possessing a terminal long chain amino group, but it is not especially limited. 
Also, the molecular weight of the perfluoropolyether having a terminal polar group is not 
especially limited, but it has an average molecular weight of 500 to 10000, and a molecular 
weight of 600 to 5000 is especially preferable from the viewpoint of stability and handing 
ease. 

[0028] The repeating unit structure of perfluoropolyether in this invention is shown by the 
structural formula below, but it is not especially limited. 
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(However, X expresses the polar group. Also, n is an integer from 1 to 12, m is an integer of 
more than 0). 

[0038] As the polar group X in this Chemical Formula 7, for instance, there are amino 
group, amine, amide group, imide group, carboxyl group, mercapto group, hydroxyl group, 
alkoxycarbonyl group, carboxylic acid anhydride, ether group, carboxylic acid amine salt, 
ester group, hydroxyl group, alkoxysilano group, alkoxytitano group, etc. (Translators Note: 
hydroxyl group occurs twice.) In these, carboxylate or amine possessing a terminal long 
chain amino group are preferred from the viewpoint of the adsorption characteristics of the 
Si02 film. However, in the case of perfluorocarbon (m=0), the mercapto group, amine and 
hydroxyl group are not desirable because hydrogen bonding occurs. 

[0039] The perfluorocarbon part or partially fluorinated hydrocarbon part which is the 
hydrophobic group decreases the surface energy of the antireflective film by containing 
fluorine and increases water repellency. 

[0040] The chain number of the fluorocarbon,is regulated to 1 to 12 in this hydrophobic 
group part. The effectiveness of lowering the surface energy is small when the chain 
number n of this fluorocarbon is small, and it cannot sufficiently improve the water 
repellency of the antireflective film. Also, synthesis becomes difficult when this number n 
is large, and it is actually difficult to obtain. Furthermore, a more preferable range of the 
chain number n of the fluorocarbon is 3 to 12. 

[0041] Also, especially when hydrophobic group is partially fluorinated hydrocarbon, the 
carbon number m of the hydrocarbon chain is preferably 6 to 30 from the viewpoint of 
stability, solubility in solvent, handling ease, etc., furthermore, it is preferably 12 to 22. Also, 
it is preferably 12 to 20 in consideration of easy synthesis. When the carbon number m of 
the hydrocarbon chain is in this range, the trifluorocarbon is oriented on the uppermost 
surface by said partially fluorinated hydrocarbon. The surface energy of the antireflective 
film is further decreased by this, and water repellency is improved. Furthermore, the 
orientation by the usage of fluorocarbon resin which is conventionally used for the surface 
treatment of antireflective film does not occur, and the aforementioned functions cannot be 
obtained. 
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[0042] The film thickness of the coating comprising this perfluoropolyether, partially 
fluorinated hydrocarbon and perfluorocarbon is not especially limited, but it is preferably 0.5 
nm to 10 run to balance the antireflective property and stationary contact angle against water 
and due to the relationship with surface hardness. 

[0043] Next, the method which uses ordinary coating work is applicable as the coating 
method, but spin coating, dip coating, curtain flow coating, spray coating, etc., are preferably 
used from the viewpoint of the uniformity of the effectiveness of antireflection and to 
control the antireflection interference color. Also, the method for film coating where paper, 
cloth, etc., are impregnated with liquid is also preferably used from the viewpoint of 
workability. 

[0044] This organic containing hardening substance is usually coated by diluting with a 
volatile solvent. And the solvent is not especially limited, but it must be determined by 
considering the stability of the composition, its wettability to SiC>2 film, volatility, etc. In the 
case of perfluoropolyether or perfluorocarbon which does not contain a long chain 
hydrocarbon, it is limited to freon (Translator's Note : the Japanese says "flon") or 
perfluoroalkane series solvent. 

The partially fluorinated hydrocarbon containing the long chain hydrocarbon is one or 
more than two kinds of ordinary organic solvent including hydrocarbon solvent, etc., and 
can be used in combination. 

[0045] The plastic substrate in this invention is not limited if the substrate is comprised of 
organic polymer. Especially polymethyl methacrylate and its copolymer, di(metha) acrylate 
polymer of polycarbonate, diethylene glycol bisallyl carbonate (CR-39) and (bromination) 
bisphenol A, and its copolymer, polymer of urethane modified monomer of mono(metha) 
acrylate of (bromination) bisphenol A, and its copolymer, polyester especially polyethylene 
terephthalate, polyethylene naphthalate and unsaturated polyester, acrylonitrile-styrene 
copolymer, vinyl chloride, polyurethane, epoxy resin, etc., are especially preferable from the 
viewpoint of the optical properties of transparency, index of refraction, dispersion, etc., and 
the physical properties of impact resistance, heat resistance, durability, etc. Also, aramid 
(aromatic group polyamide) series resin can possibly be used. 

[0046] Furthermore, aforesaid plastic substrate coated with a coating material such as hard 
coating, etc., can also be preferably applied to the antireflective film. 
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[0029] That is to say, the monofunctional perfluoropolyether is represented by Chemical 
Formulas 3 to 5. 

[0030] [Chemical Formula 31 
F (CFiCFaCFzO) n 

[0031] Chemical Formula 4] 

CFa 

I 

C Ft (OCFCFz) m (OCFa) i 

[0032] Chemical Formula 5] 

CF3 

I 

F (CFCF2O) k 

[0033] Also, the multifunctional perfluoropolyether is represented by Chemical Formula 6. 
[0033] Chemical Formula 6] 

6 

(GCjFO o (OCFa) 4 

[0035] However, in Chemical Formulas 3 to 6, 1, m, n, k, p and q are integers of more than 1. 

[0036] On the other hand, the perfluorocarbon having a terminal polar group or the 
partially fluorinated hydrocarbon having a terminal polar group are expressed by Chemical 
Formula 7. 



[0037] [Chemical Formula 7] 

C n F2n + l(CH 2 ) m X 
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[0047] The physical properties of adhesive property, hardness, chemical resistance, 
durability, dye affinity, etc., can be increased by the coating material where the underlayer of 
the antireflective film by this invention is comprised of inorganic material. 

[0048] Various materials which are known as surface high hardening coatings of plastic can 
be used to increase hardness (Tokkyo Koho No. J.P. Sho. 50 - 28092, Tokkyo Koho No. J.P. 
Sho. 50 - 28446, Tokkyo Koho No. J.P. Sho. 50 - 39449', Tokkyo Koho No. J.P. Sho. 51 - 24368, 
Tokkyo Kokai No. J.P. Sho. 52 - 112698 and Tokkyo Koho No. J.P. Sho. 57 - 2735). 
Furthermore, it may be an acrylic series crosslinked product obtained from (metha) acrylic 
acid, pentaerythritol, etc. 

[0049] Furthermore, at the time the aforesaid perfluoropolyether, perfluorocarbon or 
partially fluorinated hydrocarbon is coated, the surface of the antireflective film which will 
be coated is preferably cleaned. Soil removal with surfactant, furthermore, degreasing with 
organic solvent, steam cleaning with freon, etc., are applied in the case of cleaning. 

Also, the application of various pretreatments is an effective means to improve 
adhesive property and durability. Especially, as methods which are desirably used, there are 
chemical treatments such as activating gas treatment, acid, alkali, etc. 

[0050] The antireflective filter obtained by the present invention has the advantages of not 
soling easily and soiling is not conspicuous compared to conventional antireflective film. 
Furthermore, soling is easy to remove, or it is not easily scratched due to sufficient surface 
slip; in addition to this, it has durability with regard to wear, and is therefore used as a 
display element. 

[0051] [Practical Example of the Invention] 

Hereinafter, the present invention will be explained by the concrete practical examples, 
but this invention is not limited by these examples. 

[0052] The Practical Examples are applied to a display unit which is equipped with a cathode 
ray tube (hereinafter referred to as CRT). As a display unit which uses a CRT such as this, 
for instance, the basic structure of the principal part of the display unit which uses a 
monochromatic CRT is as shown in Diagram 1. 

In this diagram, the CRT 1 possesses a panel part 2 where its internal part is maintained 
a vacuum and its internal surface is coated with phosphor, a funnel part 3 which maintains 
an electron beam transit gap equipotentially by the conductive film provided to the internal 
surface and with that forms a high withstand voltage smooth condenser between the outer 
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surface conductive film, and a neck part 5 where its internal part is provided with an 
electron gun 6. 

[0053] The video signal VD which is supplied through the terminal 12 is amplified by the 
video amplifier 10, and is sent to the electron gun 6. The electron beam ed which responds 
to the video signal VD is discharged from said electron gun 6. Also, the deflection circuit 11 
drives the deflection york 4 according to the horizontal and vertical synchronization signal 
which are removed from the video signal VD in the video amplifier 10. 

The electron beam ed discharged from the aforesaid electron gun 6 changes orbit by the 
magnetic field which forms from the deflection york 4 driven by the aforesaid deflection 
circuit 11, and while scanning the fluorescent surface of the internal surface of the above 
mentioned panel part 2, the phosphor of said fluorescent surface is emitted. Furthermore, 
the scan direction of the electron beam ed in Diagram 1 becomes the direction vertical to the 
paper plane. 

[0054] In a display unit such as this, a single layer or multilayer antireflective film having a 
main component of silicon dioxide is provided on the display screen and /or on the surface 
of the front plate, and at least one of either perfluoropolyether having a terminal polar 
group, perfluorocarbon having a terminal polar group and partially fluorinated 
hydrocarbon having a terminal polar group is coated on the surface of said antireflective 
film. 

[0055] It is concretely produced by the Practical Examples shown below. 

[0056] In the Practical Examples, aforesaid coating was formed on aforesaid display screen 2 
which is the panel part of the CRT 1, but the present invention may be formed with the film 
on the front plate of aforesaid display screen 2, furthermore, it may be coated onto both 
aforesaid display screen 2 and aforesaid front plate. Also, the present invention can be 
widely applied to liquid crystal display, plasma display, light emitting diode display, etc., 
other than display units possessing a CRT. 

[0057] [Practical Examples] 

Following, the production method of the antireflective filter will be concretely 
explained by the Practical Examples. However, part is part by weight. 

[0058] First, the antireflective film is formed as follows. 
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[0059] [Preparation of the Antireflective film] 

A transparent polyethylene terephthalate (PET) film possessing a thickness of 100 urn 
was used as the substrate. ITO possessing a thickness of 120 nm was preparatory vapor 
deposited on one surface of this polyethylene terephthalate (PET) by the vacuum deposition 
method as the antireflective film, and SiC>2 film was formed on it at a thickness of 20 nm by 
vapor deposition. 

[0060] The effectiveness of the surface treatment of an antireflective film formed such as 
this was examined. 

[0061] [Practical Example 1] 

380 parts by weight of hexane and 20 parts by weight of alcohol were respectively added 
to 0.4 parts by weight of the perfluoropolyether (lubricant : 1 average molecular weight 
2000) shown in Table 1, and an uniform solution was prepared by mixing, furthermore, 
filtration was done by the usage of a membrane filter and a coating composition was 
obtained. 

[0062] The coating composition was coated onto the surface of antireflective film by dip 
coating at a pull up rate of 5 cm/minute, and an optical component possessing an 
antireflective property was obtained. 

[0063] [Practical Example 2 to Practical Example 10] 

The coating treatment of antireflective film was done in a manner similar to Practical 
Example 1 except the lubricant 2 to the lubricant 10 shown in Table 1 were used instead of 
lubricant 1. 

[0064] [Practical Example 11 to Practical Example 20] 

The coating treatment of the antireflective film was done in a manner similar to 
Practical Example 1 except the lubricant 11 to the lubricant 20 shown in Table 2 were used 
instead of lubricant 1. 

[0065] [Comparative Example 1] 

It is an example in which the coating treatment of the antireflective film was not done. 

[0066] [Comparative Example 2 to 5] 

The coating treatment of the antireflective film was done a manner similar to Practical 
Example 1 except the compounds shown in Table 3 were used instead of the lubricant 1. 
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[0067] The antireflective film to which iese coating treatments were done were evaluated, 
and the results are shown below. 

[0068] [(a) stain resistance test] 

5 ml of tap water was dropped onto the filter surface, and the filter was allowed to stand 
for 48 hours at room temperature, and the residual state of the water stain wiped off with a 
cloth was observed. A removable water stain is satisfactory, and a water stain which was 
unable to be removed is poor. 

[0069] [(b) surface slipperiness] 

The caught condition when the surface was scratched with a pencil was evaluated. The 
determination method is as follows. 

In Tables 1 to 3 below, O, A and X show the meanings explained below. 
0=it was not caught 
A= it was caught with strong rubbing 
X=it was caught with weak rubbing 

[0070] [(c) abrasion resistance test] 

An antireflective film was rubbed 30 times with 10000, 200 g load of steel wool, and the 
film was evaluated. 
0=no scratches at all 
A=small scratches 
X=many scratches 

[0071] [(d) attachment of hand stains] 

The attachment of hand stains was evaluated with a visual inspection. 

[0072] 0=attached hand stains were not seen 

A=attached hand stains were removed easily 

X=attached hand stains were seen 
The evaluation results above and the structure of the lubricant are shown in Table 1 to 
Table 3. Furthermore, the average molecular weight of the lubricants 1 to 10 shown in 
Table 1 was 2000. 



Hi 
O 

O 

x 
3 

ST 



c 
cr 



s 
o 
n 
o 
n 

ro 

n 

ro 

o 



n 

ro 

J? 

o 

=r 
n 

to 

n 
o 
o 



05 



n 

n" 
Si. 

CTJ 
X 



cr 



X 

o 
n 

ro 

n 

ro 

n 

ro 

o 



n 

ro 

o 
n 

ro 

n 

ro 

o 

X 



09 



n 
x 



00 



c 
cr 



00 



n 

ro 

n 

ro 

n 

ro 

o 
n 

ro 

n 

ro 

n 
o 
o 

+ 

X 

CO 
Cn 



09 



Si 

o 



n 



x 



C 

cr 



n 

ro 

n 

ro 

n 

ro 

o 
n 

ro 

n 

■n 
ro 

n 
o 
o 

+ 
X 

CO 



1 



n 



til 
x 

i 



ON 



c 
cr 



n 

ro 

n 

ro 

n 

ro 

o 
n 

ro 

n 

ro 

n 
o 

o 

1 

z 
+ 

CO 

S3 
co 



1 



3 

n 

n" 

Si- 
tu 
x 



Cn 



cr 



cn 



n 

ro 

n 

ro 

n 

TJ 
ro 

O 

n 

ro 

n 

ro 

n 
o 
o 

z 

+ 
X 

CO 

ro 



09 



3 

o 
cr. 

r> 
EL 

tn 
x 



c 
cr 

2. 
n 

S 



•T1 

n 

ro 

n 

to 

n 

ro 
O 

n 

ro 
O 
•n 
ro 

n 

o 

o 
■ 

+ 

CO 



^T3 
>1 

JU 

0 

£• 

SL 
en 

X 



CO 



c 
cr 



CO 



1 



n 
n 

Si- 
tu 
x 



sr 

N> 



C 

cr 



ro 



n 

ro 

n 

ro 

n 

ro 

o 
n 

to 

n 

to 

n 
o 
o 

+ 

X 

CO 



n 

£• 

Si- 
tu 
x 



c 
cr 



+ 
EC 

o 

O 

n 
n 

to 

n 

to 

o 
n 

ro 
O 

o 

ro 

n 
o 
o 

I 

z 

+ 
X 

co 



cr 



3 



55* ST 
p 5 

n 



^3 



ro 



«. s. 

it » » 

«> cr co 



5' Z 



n 

o 
3 

P 
•i 

p 
a 
< 
re 

m 
x 

P 

3 

Ul 



o 
o 



C2 

c 
o 

»-t 

o 
re 

i-r 

:r 

re 
re 



:r 

ST 

re 

r> 
O 

O 



P 
»-*% 

cf 
o 

o 
re 

rtT 
re 



ST 
D 
re 

n 
o 
TJ 
o 

vf 

3 

re 



09 



1 



n 

o 
3 

M3 
P 

3 
cr. 
< 
re 

x 

0* 



< 

5* 

fi- 
re 

re 

tn 
o 
c 

a 

re 



n 

o 
3 

P 

s 

cr. 
< 
re 

m 

X 



T2- 



re 

r-T 

P 
& 

c 
o 

•1 

o 
re 

ST 
re 



X 



3 

o 
n 
o 
p 

arc 
p 
09 



re 



np 

2 

»T1 O 

1l 

cr.oo 

< p 
re Qq 

p p- 

3 i 

US- 

re e . 
w 5 



re 

en 



P 

n 
re 



re 

5' 

re 

VI 
V) 



cn cr 
*i 

re £ p 

- ST 52. 

3 O 

re 



cn 



«« 3 
sr » 

• o 



2 



i 



P 
n 

r-r- 

n 
SL 

tn 
x 

P 

3 

ST 

N) 
O 



c 
cr 



n 

•n 

n 

Ml 
to 



n 
o 
o 
o 
a 

CO 



MJ 

P 

n 
cr. 
r> 

SL 

tn 
x 



re* 



vo 



c 
cr 
3. 

n 

I 

n 

Ml 

CO 

O 

Ml 



n 
o 
2: 

a 

n 

EC 



n 
a 

Co 



P 
n 

n 

£ 



00 



C 

cr 
13. 
n 

5 



00 

n 

Ml 

Co 

n 

mi 

n 

o 

o 
1 

+ 

a 

Co 

O 

X 

ro 

n 
a 

ro, 

vo" 

n 
s 

CO 



•1 
&j 

^* 

SL 

m 
x 
&j 

3 

re 



n 

Co 

n 



n 
o 
z 
a 



99 



^3 

p 
n 

n' 

m 

X 



re" 
as 



c 
cr 



ON 

n 

CO 

n 

to 



n 

ro 
o 

2: 

to 



Q9 



^3 
n 

cr. 

n 
SL 

tn 
x 



"2- 

cn 



C 

cr 

12. 
n 



n 

CO 

n 

to 

VO 

n 

o 

o 
1 

+ 

CO 

n 

to 

n 

VO 

n 

CO 



1 



c 

cr 
n 



n 

hi 
co 

n 

ro 

vo 

n 
a 

ro 
O 

a 



09 



p 

n 
o 

£i- 
x 



co 



c 
cr 



n 

CO 

n 

ro^ 

VO 

n 
a 

ro 

CO 

a 



09 



p 

n 

1— • 

n 
p 

m 

X 



re* 
ro 



c 
cr 

n 



O 

CO 

n 

ro 

n 
o 
o 
a 



p 

n 

£- 

tn 
x 



re* 



0. 
n 



n 
mi 

CO 

n 
mi 

ro^ 

VO 

n 
a 

to 

a 



QQ 



^ 0Q 



or 
o 



C 

cr 

n 



3 
8 

S" 

n 
2 



5 



ft) 

O 

Cn 



re . 

&v sr 

g 5 

n 
re 



^0 
re 



re 

cn 
cn 



~ 2. ? 

re tn a* 
w r w 

" -S 5- 

re 



5 52. 
p o 

s z 



CTs 



Lang. Serv. Ident. Nt>, 25 (17) 

[0076] Perfluoropolyether having a terminal polar group such as this was used in Practical 
Examples 1 to 10, and partially fluorinated hydrocarbon having a terminal polar group was 
used in Practical Examples 11 to 16. Also, perfluorocarbon having a terminal polar group 
was used in Practical Examples 17 to 20. 

The antireflective film treated with these compounds in Practical Examples 1 to 20 
possessed superior stain resistance, slip resistance, adhesion resistance, and hand stains did 
not attach easily. 

[0077] The antireflective films treated with the compounds in Comparative Examples 1 to 5 
possessed inferior stain resistance, slip resistance, abrasion resistance, and hand stains easily 
attached. 

[0078] Perfluoropolyether having a terminal polar group, partially fluorinated hydrocarbon 
having a terminal polar group and perfluorocarbort having a terminal polar group have the 
effectiveness of preventing soiling such as water stain, hand stain, etc., on antireflective 
film, and also, it was found that slipperiness and abrasion resistance could be improved by 
providing lubrication to the antireflective film. 

[0079] [Effectiveness of the Invention] 

In order to clarify the explanation above, with regard to the antireflective filter of this 
invention, a single layer or multilayer antireflective film comprising a main component of 
silicon dioxide is provided on a transparent substrate, and perfluoropolyether having a 
terminal polar group is coated onto this antireflective film, and therefore the following 
effectivenesses can be obtained. 



[0080] (1) Soiling such as fingerprints, hand stains, etc., do not easily attach, and soiling 
does not clearly show. 

(2) Dried water stains are easily removable. 

(3) Surface slipperiness is satisfactory. 

(4) Soiling such as dust, etc., does not easily attach, and it is easy to use. 

(5) It has durability against friction or abrasion. 



[0081] On the other hand, with regard to the display unit of this invention, aforesaid coating 
is formed on the display screen and /or the surface of its front plate, and therefore the 
effectivenesses (1) to (5) described above can be obtained. 
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[Brief Explanation of the Diagrams] * 

[Diagram 1] The structural example of the display unit applied the present invention i 
shown in Diagram 1. 

[Explanation of the Reference Signs] 
1...CRT (cathode ray tube) 
2...panel part (display screen) 

[Diagram 1] 
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